The transcription factor Yin Yang 1 is an activator of BACE1 expression.
The beta-site amyloid precursor protein-cleaving enzyme 1 (BACE1) is a prerequisite for the generation of beta-amyloid peptides, the principle constituents of senile plaques in the brains of patients with Alzheimer's disease (AD). BACE1 expression and enzymatic activity are increased in the AD brain, but the regulatory mechanisms of BACE1 expression are largely unknown. Here we show that Yin Yang 1 (YY1), a highly conserved and multifunctional transcription factor, binds to its putative recognition sequence within the BACE1 promoter and stimulates BACE1 promoter activity in rat pheochromocytoma 12 (PC12) cells, rat primary neurones and astrocytes. In rat brain YY1 and BACE1 are widely expressed by neurons, but there was only a minor proportion of neurones that co-expressed YY1 and BACE1, suggesting that YY1 is not required for constitutive neuronal BACE1 expression. Resting astrocytes in the untreated rat brain did not display either YY1 or BACE1 immunoreactivity. When chronically activated, however, astrocytes expressed both YY1 and BACE1 proteins, indicating that YY1 is important for the stimulated BACE1 expression by reactive astrocytes. This is further emphasized by the expression of YY1 and BACE1 by reactive astrocytes in proximity to beta-amyloid plaques in the AD brain. Our observations suggest that interfering with expression, translocation or binding of YY1 to its BACE1 promoter-specific sequence may have therapeutic potential for treating patients with AD.